Nitrogen (N) losses from agricultural fields are commonly observed particularly from urea. The rate of urea hydrolysis is accelerated as it remains in conventional form and about 70% of applied urea losses in different forms to atmosphere. Ammonia volatilization is persuasive loss among all the losses from urea. Therefore to minimize ammonia (NH3) volatilization the micronutrient coated urea is applied to enhance N-efficiency and its uptake. This study is an application of micronutrient coated urea with zinc (Zn) and copper (Cu) for two soil series of Malaysia. A laboratory experiment was designed according to the force draft technique for trapping the NH3 loss. The results have manifested that the rate of ammonia volatilization was 16% from uncoated urea and 8% from coated urea with micronutrients during the first two weeks of observations. After the six weeks of observations it was perceived that the ammonia losses for both soil series were gradually decreased with time. The mean comparison by using Tukey's range test has shown the positive effect of micronutrient coated urea in comparison with the conventional urea. However the urea coated with the combination of both micronutrients Cu and Zn has shown significant difference in contrast to the coating urea with single micronutrient. The overall results revealed the efficacy of micronutrient coated urea on both of the soil series to maximize N-uptake and reduce NH3 volatilization.
INTRODUCTION
Nitrogen (N) is the primary and essential nutrient for the normal plant growth and its survival. Nitrogen is responsible for metabolic process release to synthesis and transfer of energy. The common fertilizer and the main source of Nitrogen (N) in an agricultural system is urea [1] . It is estimated that the urea production will enhance from the current 70 to predicted 200 million metric tons by the year 2020 [2] . This estimation increment in production forecast is evidence that Nitrogen efficiency is still beyond the range.
Urea is relatively cheap and affordable fertilizer with more N percentage (46%) as compared to other solid N fertilizers. Therefore it is commonly used by the farmers without any loss concerns in the form of surface application. The hydrolysis rate of urea accelerated as it remains in surface application [3] . Upon the application in the soils the urea is rapidly hydrolyzed to (NH4)2CO3 and later to NH4OH and CO2 [4] . Therefore the surface application of urea frequently effects on NH3 volatilization, denitrification, immobilization and leaching, which eventually reduces the N-use efficiency (NUE) [5] . Conventional urea is a cause of detrimental emission of ammonia and nitrous oxide gases (NH3, N2O) to the environment [6] . The dire need is to develop such a system that can overcome the N-losses, alleviate environmental pollution and increase N-efficiency [7] . Controlled release urea may be one of its solutions, as it assumed to improve crop yield by minimizing the hazardous emission of ammonia and nitrous oxide gases (NH3, N2O) from the fertilizers [8] . The purpose to design the controlled release fertilizer (CRF) was to provide the specifically active fertilizing nutrients to plants in a precise and delayed manner, according to the needs of the plant for essential elements, thus reformed the nutrients use efficiency which consequently improved the crop yield [6] .
These expected losses of N can be controlled and N efficiency can be increased by reducing the hydrolysis rate of urea in the soil [9] . Thus the substitute for the conventional urea is coated urea. However, the coating urea has proved its efficiency against conventional urea; but the scenario is still there in the form of the selection of coating material. An eventual selection for coating material must be a natural or semi-natural product, as it serves as inoffensive to the environment [10] .
Globally the imbalance fertilization practices results in micronutrient deficiencies in soil and plants [11] . Reports have proven the inadequacy of zinc, copper and iron (Zn, Cu and Fe) as compared to the rest of the other micronutrients in current era [12] . Malaysian soils due to their acidic nature never been supplied with micronutrient fertilizers as there is a concept that acidic soils are free of micronutrient deficiencies. In spite of the chemical changes of rice fields are somehow divergent against normal acidic soils.
Mainly there are two ecosystems for rice production low land rice or anaerobic conditions and; is upland rice or aerobic condition. Under normal condition low land rice field flooded with water for 3-4weeks and maintained the water level up to 10-15cm [13] . Sub-merged soil conditions eradicate oxygen from rhizosphere, and eventually changes occur in soil chemical properties. The most substantial change appeared in paddy field is conversion of aerobic environment into anaerobic one, where oxygen is almost absent.
The most fundamental chemical changes are; soil pH, redox potential and ionic strength due to oxygen depletion in flooded rice soils. Due to the reducing conditions in rice soils, the concentration and form of applied and native nutrients inhibited. The availability of micronutrients influentially affected in flooded rice soils due to fluctuation in soil pH. Therefore the coated fertilizer has to design in such a manner that, it can provide the nutrients according to the soil conditions by reducing the hydrolysis rate. Rice is sensitive to micronutrients, and deficiency of the nutrients can cause drastic decline in production. Micronutrients have become major constraints to productivity, durability and unremitting life of soils [12] . T Therefore the present study was aimed to evaluate the N efficiency by applying the coated urea with Cu and Zn on two different types of soils. The objective of the study was to determine the effect of Cu and Zn coated urea on NH3 volatilization loss and Cu and Zn availability.
METHODOLOGY
Two different types of Malaysian soils: (a) Riverine alluvium (Kelantan) and (b) Marine alluvium (Kedah) were used in this study. The location on the GPS coordinates were N-05-97370, E-102-29944 and N-06-13422, E-100.29527 for Cempaka (Kelantan) and Kuala kedah (Kedah) soil series respectively. These samples were taken from the surface depth (0-15cm). Soil samples were air dried, and passed through a 2mm sieve, then stored for the further soil analysis. The physical and the chemical characteristics of both soils are given as shown in Table 1 . The required physical and chemical analysis was done: soil pH was measured by 1:1 soil water ratio (w/v) using pH meter [14] . Soil texture characteristics were determined by employing pipette method [15] . Plant available fraction of Cu and Zn in soils was extracted by Mehlich-I [16] . Total nitrogen was performed by using salicylic acid digestion-K-jeldhal method [15] .
The fertilizer urea is applied as a main source in the form of conventional urea and coated with micronutrients copper sulfate (CuSO4) and zinc sulphate (ZnSO4). The detail of the treatments is listed in Table 2 . The Fertilizer coating was performed manually in the Laboratory of Department of Land Management, Faculty of Agriculture, Universiti Putra Malaysia [17] . The Force draft technique was used to estimate the NH3 loss [18] and in this regard 300g of air dried soil (natural condition with small clods) was transferred into ground-glass Erlenmeyer flask of 500mL, that tighten with a rubber cork and the outlet was connected to trapping flask of ground-glass Erlenmeyer flask of 250mL. Both flasks had an outlet and inlet facility. The trapping flask was filled with 75mL of 2% boric acid to capture the ammonia release. The inlet of flask was connected to heavy duty air pump whose flow rate was set at 2.5-3.5 v/m. Soil samples were flooded approximately 5cm for one week before fertilizer application and level maintains during the entire experiment as the soils belongs to paddy fields. Fertilizers used as a urea (400 µg N g -1 ) conventional and coated with variable rates of micronutrient fertilizers: copper sulfate and zinc sulfate. Chamber analysis was set on every 2 nd day of observation, as the color has started to change; extracts have titrated with 0.1N hydrochloric acid solution (HCl) to determine NH3-N volatilization. This observation was set for six weeks in the laboratory to capture the NH3 loss from nine treatments with three replications at two different types of soils.
Statistical analysis was carried out; in this regard the data was arranged in Microsoft Excel to run in software Statistix 8.1 version. The data had three replicates; the mean and standard error were estimated for each set. Analysis Of Variance (ANOVA) followed by the mean comparison of Tukey's HSD (Honest Significant Difference) test has been executed to assess the treatment effect. Different letters representing the significant effect in mean comparison at 5% level.
RESULTS AND DISCUSSION
Findings on the basic physical and chemical characteristics of both soils (Cempaka and Kuala Kedah) before treatment application are presented in Table 1 . It is shown from the data that both soils were found to be acidic in nature and had low available Cu and Zn contents. The sampled soils were taken from the main paddy areas of Malaysia. The low availability of micronutrients in the particular regions may due to the continuous cultivation of rice without micronutrient fertilizer application. Cereals have required an appropriate amount of micronutrients for better crop yield. The reports from Malaysia in the last few years have already notified the deficiencies of boron and zinc in paddy fields. After the deficiency evidences, the application of these particular micronutrients in the form of fertilizer to paddy fields had enhance the rice yield progressively [19] [20] .
The findings from the six weeks of an experiment revealed the positive effect of coated urea with Cu and Zn in both soils. Overall, during the observations, it was perceived that the rate of ammonia volatilization was at its maximum percentage in the first two weeks of the experiment. When compared the N-loss from the two forms of applied urea i.e. coated and uncoated; the larger portion of ammonia volatilization was recorded from the uncoated urea. It was verified that the rate of ammonia volatilization was 50% more from the common urea as compared to Cu and Zn coated urea.
Evidences of nitrogen loss in the form of ammonia from the conventional urea were started to detect from the second day of the experiment in both soils. Results were consistent with the previous work done at China [8] . They have detected about half the rates of ammonia loss when fertilized with micronutrient coated urea.
The mean comparison by using Tukey's HSD as shown in Table 3 , the significant effect of the treatment where both Cu and Zn has applied in coating (Treatment 9). It was observed that the rate of NH3 volatilization during the first two weeks was 16% in both soils where the conventional urea has been applied. Comparatively the coated urea has shown the 8% ammonia loss in both soils which was exactly the half of that of NH3 loss recorded from uncoated urea. Further, it was observed that as the urea coated with combination of copper sulfate and zinc sulfate positively pretentious to maximize N-efficiency. Earlier the Cu and the Hydroquinone were known as famous urease inhibitors [21] . Later on the hydroquinone was eliminated due to its controversial nature and its limited use. It enhanced the N-efficiency but at the same time it promotes the methane emission [22] . Whereas the Micronutrient copper serves as urease inhibitor is also an essential element for proper plant growth; hence coating with metal elements like copper minimizes ammonia loss [17] . Therefore the minimum ammonia loss was noticed from the coating urea as its coat contains the metals such as copper and zinc. Further it was manifested from the data that the ammonia loss (%) gradually reduced with time as can be seen in Figure 1 and at the end of sixth week the ammonia volatilization (%) reached to zero. Ammonia volatilization losses (%) became negligible from Cu and Zn coated urea throughout the experiment. The concept to reduce the release rate of urea has designed to improve its efficiency and diminish the environmental pollution. Ammonia emission from the agricultural fields may cause damage to plant life [23] as some of its part converted into nitric acid (HNO3), consequently cause acidic rains. Hence to prevent the environment degradation and improve nitrogen uptake of the plants by using coated urea. Therefore a slow release urea has introduced to provide the required amount of nutrients at particular time and demand [24] [25] [26] . Slow release urea contains a layer of coating which may extracted from the natural products; so can minimize hydrolysis rate in urea. The time and the amount of ammonia volatilization were almost same for both of the soils, and response of coated urea was significantly different to enhance N-uptake. As presented in the Figure 2 , the effect of the applied coated urea on soil available Cu and Zn content was found significant. An average mean of both soils for the Cu and Zn content was markedly different from the un-coated urea. The soils before micronutrient coated application were found at critical level [14] ; that improved after the application and slow release of micronutrient coated fertilizer. After the completion of the studies the soils were analyzed to evaluate the nutrient contents to assess the effect of micronutrient coated fertilizer on the availability of particular micronutrients. The results have exhibited that the critical values of Cu and Zn before micronutrient fertilizer application have converted into the significant quantity. The same trend was observed in nitrogen contents, the percent N showed the positive response towards coated urea and increased significantly in contrast to un-coated urea.
CONCLUSION
Studies concluded that combined Cu and Zn coated urea showed the positive response in reducing ammonia volatilization in both soils. The average ammonia volatilization loss in first two weeks was higher in both soils under uncoated urea applied treatment, which was gradually decreased with time and at last week; the ammonia volatilization was almost negligible. The loss from coated urea treatments were about half of that perceived from uncoated urea. Copper and Zn coated urea has preferably more available Cu, Zn and N contents in the soil at completion of the experiment.
